There are many reports comparing historical control data with the spontaneous occurence of tumors in F 344 rats in long term studies, but there is a paucity of information on clinical signs and symptoms and in vivo data in general [13, 15] . Clinical monitoring is important to detect incipient disease unrelated to treatment in test animals and is of greater importance with carcinogenicity studies to help interpreting the significance of histological lesions at the termination of the study [141. The purpose of this paper is to summarize such data as mortality, body weight, food and water consumption and clinical signs, observed in F 344/ DuCrj rats used in long term toxicity and carcinogenicity studies conducted at the Biosafety Research Center during the last five years.
Materials and Methods
Four-week-old F 344/ DuCrj rats, purchased from Charles River Japan Inc., Kanagawa, were acclimated for one week and maintained ( Fig. 3) . Water Consumption (ml/day) : Mean water consumption ranged from 17 to 29 ml/day in males and 15 to 25 ml/day in females. The water consumption of both sexes also increased with age (Fig. 4) .
Clinical Signs : Clinical signs were recorded from 5 through 109 weeks of age and presented at 6 month intervals. Those appearing most frequently are presented in Table 2 , those seen less frequently are presented in Table 3 .
Clinical observations for the first 52 weeks included : wasting, piloerection, poor grooming (dirty coat), decreased body temperatures, palpable surface, subcutaneous and abdominal tissue masses, ocular opacities, decreased spontaneous motor activity, and eyeball hypertrophy. The incidences of clinical findings for the first 52 weeks ranged from 0.2 to 1.3%. The most common finding during this period was ocular opacities with an incidence of 1.2 and 1.3% in males and females respectively. The incidence of clinical findings increased with age. The following signs were most evident from 52 to 78 weeks : wasting, piloerection, auricular pallor palpable tissue masses and decreased spontaneous motor activity.
The distribution of body-surface masses is presented in Table 4 . They appeared most frequently on the backs (dorsal surfaces), and lower abdomens of both male and female rats (Table 5) . Masses in the axillary regions and on the sides of the abdomen followed by peritoneal and inguinal regions were the most common sites of appearance in males ; the axillary regions, lower abdominal and inguinal regions were the most common in females.
The incidence of ocular opacities increased S. KAKAMU, H. NUKATA ET AL Daily records of the various environmental parameters, e. g., temperature, humidity, are important when assessing the etiology of clinical signs since the environmental conditions may influence the physiological and behavioral status of the animals [5, 14] .
Summation of historical control data mortality, body weight, food and water consumption and clinical signs, obtained from 11 long-term studies with F 344 rats, conducted at the Biosafety Research Center, Foods, Drugs and Pesticides (An-Pyo Center) during the last 5 years were evaluated by comparing interlaboratory differences as follows :
Survival data : The survival rates at the An-Pyo Center were similar to those reported by NTP from 1984 to 1989 [12, 15] . A higher survival rate was reported by UFAW for grouphoused animals, as compared to individual housing [17] . All NTP studies were conducted using group housing with 3 to 5 rats per cage. The An-Pyo Center used individual housing.
Boody Weight : Growth curves of control animals of the An-Pyo facility were similar to those reported by other laboratories [12, 13, 15] . The mean, maximum body weight data of the An-Pyo Center corresponded to that reported over an 11 year period from 1971 to 1981 in carcinogenicity studies of NCI-NTP [13] , and to that reported by Fujimoto et al [6] .
Rats, in the Fujimoto study, were purchased from the same supplier as those in this paper, Charles River Japan, Inc., but were housed 2 rats per cage. No marked interlaboratory differences were evident in maximum mean body weight data between the An-Pyo studies and those reported in the literature. The maximum mean body weight occurred between 75-85 weeks in males and at approximately 110 weeks in females.
Food Consumption : Although variations by sex and age were evident, food consumption ranged between 12.0-16.0 g/day in males and 10.0-14.0 g/day in females. According to Fujimoto et al [6] , food consumption of F 344/ DuCrj rats ranged between 13.7-17.3 g/day in males and 11.2-14.7 g/day in female and their survival was similar to that of our rats. Absolute food consumption, on a g/day basis, of F 344 rats was less than that of SD and Wistar rats [10] , probably because F 344 rats are smaller than SD and Wistar rats.
However, as shown in Table 6 , relative food consumption (g/kg/day) was similar in the F 344 and SD rats in our laboratory.
Although absolute food consumption (g of food/day) did not change appreciably throughout the 104 weeks of the study, relative food consumption (g of food/kg of body weight/ day) decreased with age. As would be expected, this was most evident during the first 10 weeks, the period of rapid growth ; after which it remained relatively constant and then deceased very gradually with age. The relative food consumption (g/kg/day) was slightly greater by females than by males throughout the study.
Water Consumption : Daily water consumption ranged between 17-29 ml in males and 15-25 ml in females in this study. This was similar to that reported by Fujimoto et al [6] . However, there were other laboratories, which reported greater daily water consumption in rats, ranging from 30-35 ml [4, 10] . The reason for this interlaboratory difference in water consumption between our laboratory and the others is not readily clear. However, differences in the measurement of water consumption may be a contributory factor. Although there were no definite differences in the effects of single versus group housing on the physical parameters, such as body weight, food consumption and water consumption.
Clinical Signs : In the first 52 weeks of the study, the physical observations for clinical signs of pharmacologic/toxicologic effects were of the type commonly seen in the laboratory rat. The most common finding during this period was the ocular opacities with an incidence of 1.2 % in males and 1.3 % in females.
There were no other signs or symptoms which were considered to be of toxicologic or pathologic significance during the first 52 weeks of the study.
A variety of clinical signs became evident after 78 weeks and included : wasting, piloerection, decreased spontaneous motor activity, the appearance of subcutaneous and abdominal masses, body surface masses, pallor of the auricles and lowered body temperature. Most of these signs were prevalent in moribund animals as well as in many surviving animals near the end of the study.
Histopathological evaluations revealed a correlation with the occurrence of clinical, inlife observations attributable to age-associated changes. Wasting of animals with accompanying loss in body weight and decreased food consumption occurs commonly in the spontaneous, age-associated diseases of the laboratory rat, such as chronic nephropathy syndrome, leukemia and tumors of the pituitary [7, 9] . Piloerection and a rough coat is a common finding in aged rats. Decreases in spontaneous movement is frequently seen in animals with disorders of the central nervous system, such as pressure effects that can be produced by growth of tumors in the pituitary gland. Hypertrophy or bulging of the eyeballs can also be produced by such pressure effects. Decreased motor activity can be caused by progressive peripheral nerve degeneration resulting in hind-limb paralysis. Large subcutaneous and/or abdominal masses can also impede movement.
Both benign and malignant masses which are found subcutaneously or on the body surface originate primarily from tissues of the integumentary system, such as, the skin and subcutaneous tissue, the preputial and clitoral glands, and musculoskeletal or mammary tissue. A variety of these tumors were examined and evaluated histopathologically [9] . Plantar decubitus ulcers causing anemia due to hemorrhage or enlargement of the regional lymph node are commonly found in carcinogenicity studies in rats [7, 8] . No such cases were evident in this study, because of the strain difference between F 344 and SD rats or differences in types of cages [8] .
Since one of the endpoints in a long-term study is histopathologic evaluation, every effort must be obtained to present the pathologist with the best samples of tissue from the experimental subject [161. It is appropriate to increase the frequency of measuring body weight and food consumption to check early warnings of the onset of disease or debilitation in aged animals [1] 16] . In the An-Pyo Center, body weights are recorded weekly for the first 26 weeks and every two weeks thereafter. Food consumption is measured weekly throughout the study.
Arnold et al suggested that persistent anorexia, advanced debilitation and obvious pain indicate that the animal should be euthanized [1] . However, lowered body temperature and pallor of the auricles were frequently observed in agonal animals near death in our study. Therefore, these signs were selected as the preferred criteria for defining moribund conditions and selection for euthanasia. The F 344 rat was adopted as the standard rat for the carcinogenicity bioassay program in the U. S. A., 1970, because this rat was easy to maintain, sensitive to various types of chemical carcinogens ai 1 had a relatively low spontaneous tumor ratE [2] .
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